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I\Gnanure Management Reduces Levels of Antibiotics and Antibiotic Resistance
enes

Researchers investigata the role of animal wasle in spreading antibiotics and antibiolic resistance
genes in the November-December issue of Jounal of Environmental Quality.

MADISON, Wi, NOVEMBER 26, 2007~ Anlibiotic resistance is 2 growing human health concern, Researchers around
the glabe have found antibiolics and other pharmaceuticals to be present In surface walers and sedimenls, municipal
waslewaler, animal manure lagoons, and undeilying groundwaler. in a recent arlicle in the November-December issue
of Jaurnal of Environmental Quality, researchers at Colorado State Univarsily (CSU) describe 2 study to find out if
animal waste contribules lo the spread of anlibiotics and antibiotic resislance genes (ARG), and if they can be reduced
by appropriale manure management practices.

In the study, funded by the USDA Agricultural Experiment Station at CSU and the Nalional Science Foundation (NSF),
researchers investigated the effecs of manure management on the levals of antibiotics and ARG in manures. The
study was conducied at twa scales. In lhe pilot-scale experiment, horse manure was spiked with the antibiolics
chlorigirmcycline, tylosin, and monensin and compared to herse manure that was nol spikeg wih antibiotics 1o
determine the response of ARG in unacclimated manures, In the large-scale experiment, dairy manure and beel
feedlot manure, which were already acelimated lo anlibiotics, were monitored over time.

The manutes were subjecied lo high-inlensity management {HIM-armendlng with leaves and alfalfa, watering, and
luming) and low-istensily managemen: {LIM-no amending, walering, and turning) far six months, During this fime, the
tevels of anlibictics were monltored using high-performance fiquid chromalography (HPLC) and {andem mass
spactromelry (MS/MS). In addilion, two types of ARG thal confer resistance to telracycline, fet(W) and tel{O), were
maonitored using guanlitative polymerase chain reaclion (Q-PCR).

In the pilot study, chlorletracycling, tylosin, and menensin all dissipated more rapidly In the HIM-manure than In the
LiM-manure. In the largz-scale sludy, feedlol manure Initially had higher corcenlralions of lhe severat telracycling
antiviotics han e dairy manure. Alter four months of treaiment, tet(W) and 124(0) decreased sigrificantly in dairy
manure, but iwo mare months of lreatment were necessary for similar reductions of ARG in the feedlot manures.

The resulls showed thal HIM was more affeclive than LIM &l Incraasing the rale of anfibiolic dissipation, but it was not
a significant factor In reducing the tevels of ARG. The lenglh of irealment lime was the main faclor in reducing the
levels of bolh antibiolics and ARG. For manures wilh initially high ievels of anlibiolics, ireziment times of at least six
months may be necessary for a significant reduction in levels of anlibiclics and ARG. The resulls also provided
evidence that ARG may be prasent for axtended lime pericds even after entibislics bave fully dissipaled.

Srienlisls al Crlorado State University are continuing research in Ihis area by examining full-seale Ipcal on-farm waste
management practices. Together this research will lead to a belter understanding of possible ARG mitigalion
slrategies 50 that best management practices can be developed fo reduce the effects that animal waste may have on
Ihe spread of ARG.

The {ull article is available for no charge for 30 days following Ihe date of this summary. View the abstract al
hitpifieq.sefournals.orglegilconlenl/abstract/36/6/1685.

The Journal of Environmental Guality, http.sjeq.soioumals.ong is a peersreviewed, infernational journal of
environmental quality in nalural and agricullural ecosystems pubiished six times a year by he American Society of
Agranomy (ASA), Crop Science Sociely of America (CSSA), and the Soii Science Saciely of America {SSSA). The
Journal of Environmental Quality covers various aspects of anthropogenic impacls on the environmenl, including
terrestrial, almasphent, and agualic sysiems.

The American Society of Agronamy (ASA} wivw.agronomy.org, is a scientific sociely heiping ils 8,000+ members
advance the discipfines and praclices of agronamy by supporting profsssional growih and science polficy initiatives,
and by providing quality, research-based publications and a variety of member services.
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